Abstract-Recently, the Internet is accessible by the children in the rural area. The purpose of this paper is to understand what affects their true information findings based on the analysis of the survey. Data collection is obtained from the secondary school students (N=237) in Serian, a rural area of Sarawak. A self-administered questionnaire was conducted in three public secondary schools to obtain a socio-demographic profile, language usage, medium of assistance required, Internet access platforms and Internet content exposure. Logistic regression model tested the parent's educational level, Internet availability at home, English usage when online and mobile device easiness for learning in explaining the respondent's ability to find true information from the Internet. The focus group is able to obtain true information from the Internet if they are able to use English as their main Internet language as well as other factors. Based on the findings, an initial system framework is designed to personalize the children's Internet access.
INTRODUCTION
Google.com is the most popular one-stop search engine among the netizens to find any information online. English, which is the main Internet language is not fully capable among the children who lived in the rural area of Sarawak. Besides the language barrier, limited telecommunication infrastructure inland might also contribute to the digital divide among them. Additionally, other two factors that contribute to the child's ability to find true information on the Internet can be their parent's educational background and inclination to selflearning by using a smartphone.
Imagine if Sarawak indigenous languages are supported by Google, another issue faced by the rural children is to obtain help on the Internet. Normally, people will type in any question into the search box to get some answers or at least ask for help from the others. However, these rural youngsters might not susceptible to identify the true and accurate information when they are presented with many options. For example, when a child needs to find an article on science subject, focusing on the pregnancy, the result is often mixed as illustrated in Fig. 1 . Unfortunately, some web pages are obviously not appropriate for the child's view, although the SafeSearch feature is turned on. Thus, they are vulnerable to many unpleasant things if they are not supervised by the adult. The idea of this paper is to understand what affects true information findings from the Internet among the rural children, which further extended to design a personalized Internet access framework for them. 
II. BACKGROUND
Internet technology allows the access to more than 4.85 billion Web pages, the figure is indicated by the WorldWideWebSize.com on February 2016. Many of these web pages should not be viewed by children. The threats and risks related to the Internet are a fact, even though, "The Internet can harm, but can also be a child's best tool for learning" said the title of The Guardian on November 2013. In November 2014, while writing for the Foreword section of the document reporting the desk review conducted by UNICEF Malaysia, the Chairman of the Malaysian Communications and Multimedia Commission (MCMC) wrote: "Whilst Malaysians are enjoying the benefits from online services everywhere across the country, the MCMC is cognizant of the increasing need to safeguard them, especially children who are the most vulnerable, from threats and risks related to the Internet." What has been classified as threats for children are cyberbullying, pornography, violence, racial abuse and hate, online gaming and addiction, and online fraud and deception [1] . Thus, on one side children are advised to use the Internet and on the other side, they need to be protected from any threats on the Internet. This paper is needed if one considers the following statistics extracted from the 2013 Norton Online Family Report and the 2014 CyberSAFE Report. It was stated that 82% of children who breached Internet general rules experienced negative moments online, 6% of parents did not know about their children's online activities, 12% of children surfed pornographic websites when their parents are not around, 83% of children did not take any action to protect themselves when using the Internet and 40% of children do not know how to use Internet protection software.
A few factors contribute to the capability of finding true information from the Internet among the children are discussed in this paper. The parent education levels, Internet availability at home, ability to use English when surfing the Internet and their easiness to use a mobile device for learning are some of the factors to increase the likelihood of finding true information from the Internet.
Parent's with higher education tends to adopt ICT facilities at home as a part of their necessity [2] . It is assumed that Internet and computer availability at home will help the children to exercise their Internet surfing skills learned at school. Moreover, accessing the Internet at home with parent's supervision should be able to guide them in finding information precisely. Informal Internet learning by selfexploration at home is also an advantage to the children which later will increase their experience [3] .
Besides that, a study found multilingual support for the personalized system may not benefits some groups of user languages [4] . However, their findings still show some evidence on the important of multilingual support for the proposed system. A basic lesson on accessing the Internet is available in many forms such as video and infographic. It can be provided in any language too. With a proper training, the children should be familiar with the Internet terms and online system interface. After that, they will be able to use the Internet to explore many information regardless the language barrier.
Mobile Internet devices are now popular among the youngsters which replace the old cell phone system. Mobile devices such as smartphones, tablet and e-book reader (e.g.: Kindle / Nook) are more affordable compared to the desktop or laptop for communication and learning through the Internet. Recent e-learning technology supports mobile platforms for children to learn in a new and innovative way [5] . Children who have access to the Internet using mobile devices should be able to learn and gain more knowledge compared to the others who did not have access through it [6] . This paper will demonstrate how these four factors contributes to the objective of the study.
III. METHODOLOGY

A. Data Collection Method
A survey was conducted among school children living in Serian, a rural area located about 65 km from Kuching, the capital of Sarawak, one of the East Malaysian states on the island of Borneo. As defined in the National Geographic's encyclopaedia, "a rural area is an open swath of land that has few homes or other buildings, and not very many people. A rural area population density is very low."
Serian can be considered as a rural area based on the following facts as illustrated in Fig. 3 . In 2010, the Population and Housing Census conducted once in every 10 years by Department of Statistics Malaysia, reported 91,599 total populations in the Serian District, while Kuching, the capital of the state of Sarawak, had 617,887 total populations. Serian District is an area of 2,039.89 km², and thus the population density is 44.9 inhabitants/km², which is a low value when compared to the population density of Kuching 331.7 inhabitants/km². UNICEF considers any person below the age of 18 years old as "children". An adolescent has an age between 10 and 19 years old for UNICEF and the United Nations. The later defines "youth" as those persons between the ages of 15-24 years. For the study reported in this paper, the initially targeted population is school students between the age of 13 to 15, and thus they are children. 
B. Instrumentation
The questionnaire consisted of five sections. The first section collected information about the children's background profile. The second section elicited information on their language usage. The third section gathered some Internet assistance needed and their Internet access platform. The fourth section obtained bad Internet content exposure. The fifth section will gather their learning approach using mobile devices and desktop. The items of the questionnaire were adapted from previously validated instruments with some modifications to meet the research objective [3] , [7] - [9] . All sections were used close-ended questions to enhance the simplicity and easy for analysis. Respondents were asked to choose the relevant answers in the questionnaires.
C. Data Analysis Technique
Descriptive statistics and logistic regression were used to analyse the data. Descriptive analysis was used to summarise the socio-demographic, language usage, medium of assistance, Internet access platform and bad Internet content exposure.
Data is presented using cross-tabulation. Logistic regression was used to determine the rural children ability to find true information from the Internet based on their parent's education level, Internet availability at home, English usage when online, and easiness to learn using smartphone. Data is weighted on the dependent variable which is the ability to find true information to satisfy a curiosity. The adjustment is necessary to correct the under-representation of the respondents who able to find true information compared to the respondents who unable to find true information. The analyses on data are coded and evaluated using IBM SPSS (Predictive Analytics Software) version 21.0. Table I depicts the socio-demographic profiles of the respondents. The majority of respondents in the survey were female (70.46%). Male respondents were 29.54%. About 99.58% of them were between the age of 13 and 15 years old while 0.4% of the respondents between the age of 10-12 years old, respectively. The largest number of the respondents is coming from the Bidayuh ethnic group (49.37%), and then followed by Iban (20.25%), Malay (18.99%), Chinese (9.28%), Kenyah (0.42%) and other ethnics (1.69%), i.e., Java, Eurasian and Sri Lanka. Furthermore, the respondents were asked to indicate where they have access to the Internet to support their learning and online activity. The result overwhelmingly indicated that the respondents are relying on home subscribed Internet broadband (65.8%) and personal broadband subscription (51.3%) for their online activities. Only a few respondents who can benefit the Internet access at their school lab (18.8%), school library (10.3%), and school's public Wi-Fi (14.1%).
IV. RESULTS AND FINDINGS
A. Socio-demographic Profile
Additionally, not all of respondent's parent had obtained a formal education (67.09% of secondary school; 10.13% of primary school; 18.14% had a college / university degree and the remaining 4.64% did not have any education background or don't know, i.e., don't live with their parents or coming from a broken family. As the Table I indicates, less than half of respondents' parent are college / university graduates regardless of their ethnicity (18.14%). Therefore, it can be concluded that most of the respondents' parent does not received high level of education.
B. Language Usage
Surprisingly, it is reported that the respondents are able to communicate in three different languages, although the proficiency is not appraised. Malay language, the official language of Malaysia, is fully applied when learning in school (87.71%). However, English, which is the main Internet language, is only considered by most respondents as their third language (55.46%) as reported in Table II. On the other hand, when respondents were asked whether they are using English when surfing the Internet, 54.4% respondents reported that they are able to do that. This number is a little bit less than the respondents whom their third language is English. This figure will later be used in the logistic regression analysis. 
C. Medium of Assistance and Internet Access Platform
Current technology for electronic learning has expanded quickly to serve the learning process. However, available information on the Internet is not personalized for certain groups of people. Additionally, ineffective information delivery is also one of the reasons. It is expected that the respondents will ask someone to help them when they faced some difficulties during accessing the Internet. Apparently, 75.6% of the respondents get help from others as illustrated in Table III . Besides that, respondents seek for a tutorial video or using search engines to find the information (15.8%). An old fashion to get help or hint is by using the built-in pop-up message or animated icon with sound which no need an Internet connection, but least people are using it (1.7%). Some Internet users will do nothing and keep on surfing the Internet when a problem occur (6.8%), perhaps they do not have someone to refer to. This finding strengthens the idea of aiding tutorial video to help them in finding information is essential. Furthermore, respondents also reported that the most electronic device used by them is a smartphone as showed in Table IV . This does not mean that normal desktop and laptop computer is not popular. Based on the latest trend setting, the smartphone has the highest percentage of ownership and widely used among the teenagers [10] . Computer desktop or laptop might be used during the ICT learning at school. Furthermore, the smartphone is inexpensive compared to the computer to access the Internet. 
D. Bad Internet Content Exposure
The next section of the survey concerned with respondent's exposure to the bad web pages as illustrated in Table V . In total, 59% of the respondents have seen a sexual image delivered by pop-ups or side advertisement when surfing. Respondents also reported that such images are posted in the chat rooms or social messaging system (48.2%). Both sources of such image are unavoidable and beyond their ability to filter. 
E. Ability to Find True Information from the Internet
The effect of a dependent variable on independent variables is assessed using logistic regression. A summary of the classification accuracy of cases based on the mode is provided by the calculation of the sensitivity and specificity of the model along with the positive and negative predictive values [11] . In order to demonstrate the assessment, respondents were asked whether they are able to find true information from the Internet to satisfy a curiosity (Yes/No). This variable will be used as the dependent variable in the analysis. Table VI shows the imbalance frequency of the ability of respondents to find true information. Only 29.5% respondents are able to find true information from the Internet. Therefore, data is weighted on this variable before performing the logistic regression analysis. The set of predictors (independent variables) includes the Internet availability at home, their parent's education, English usage when surfing the Internet and they feel easy to use a mobile device for learning. Table VII shows the attributes of the variables. Nominal Direct logistic regression was performed to assess the impact of several factors on the likelihood that respondents would be able to find true information from the Internet to satisfy a curiosity. The model contained four independent variables (parent's education, Internet availability at home, using English when surfing the Internet, and ease to use a mobile device for learning). The full model containing all predictors was statistically significant, X 2 (4, N = 237) = 87.556, p < .001, indicating that the model could distinguish between respondents who able or unable to find true information from the Internet. The model explained the variance in respondent's ability is between 24.8% (Cox and Snell R square) and 33.2% (Nagelkerke R squared), and correctly classified 72.6% of cases. Table VIII illustrates only three of the independent variables made a unique statistically significant contribution to the model (parent's education (IV1), use English when surfing (IV3), and the easiness of using a mobile device for learning (IV4)). The strongest predictor of ability to find true information was using the English language when surfing, recording an odds ratio of 4.39. This indicated that respondents who use English when surfing the Internet were over 4 times more likely to get true information than those who did not use English when surfing the Internet, controlling for all other factors in the model. V. DISCUSSION AND SYSTEM FRAMEWORK Based on the logistic regression result, Internet availability at home does not play an important role to help the children finding true information. Multilingual support is clearly a vital feature to cater the needs of the rural children who did not use English as their main Internet language. There are a few local languages identified in the findings. Thus, it is important to consider their language usage before designing any system. Fig. 3 illustrates the personalized Internet access system framework to support true information finding among the children. As reported earlier, most respondent's parents did not receive higher education in their past. Therefore, the Internet knowledge barrier can also be viewed in the context of inadequate early Internet education from their parent. The firsttime Internet user should take a lesson on how to get access to the Internet in their own lingua Franca. Although half of the respondents understand the English terms when surfing the Internet, the other half should be able to get along by using their own preferred language. Hence, the Internet users from different background should able to navigate the Internet thoroughly after completing the basic Internet course.
The majority of respondents tend to use a smartphone in their daily routine. Responsive web design is adopted to support the cross-platform user interface. A single website can automatically fit the screen size of the device on which it is being viewed. This is accomplished by adapting the content, design, navigation and the method of interaction to deliver the same comfort and usability to the mobile user as to the desktop user. Thus, the system needs one website that looks equally well on all types of devices.
The multilingual option is compulsory to support users from different language backgrounds. Although the language scope is limited to the respondent's lingua Franca, others can be added later based on the user's origin. The system should be able to automatically redirect the visitors to their preferred language site upon login to the system. For instance, although a user logs into the system through English language interface, then it redirects the user to their preferred language interface.
An educational video is required to educate novice Internet users in accessing the Internet. The language of the video must be simple and available in user's preferred language. At first, the best video instruction on the basic Internet is selected from the YouTube, then the video is embedded with subtitle in the local language to educate the children. However, the tutorial is facultative for the children whom their parent is a university or 
Multilingual Support
Use English when online college graduate. The system is flexible to add more educational media such as infographic and messaged animation.
In order to provide a green Internet environment, a humanedited Internet directory from DMOZ database offers the best and safest source of web pages. The scopes covered in Kids and Teens category should be enough for the target group as it is vital to support early Internet education for the children [12] . Recommendation technique is utilized to handle the massive number of web pages. Hybrid approaches of collaborative filtering and content-based filtering are one good idea to handle the situation. This hybrid filtering method will help to narrow down the gap between massive resources and the user needs [13] .
As for the information retrieval outside the DMOZ database, a hybrid web content filtering solution is proposed with the combination of Naïve Bayes algorithm and Blacklisted URL database to filter out the bad web pages efficiently [14] . The web content filtering system will block the bad webpage's link and return only good results on the list. Therefore, the children can be prevented from accessing bad web pages unintentionally.
VI. CONCLUSION AND FUTURE WORK
The paper presented the survey findings and the initial design of a personalized Internet access system. The challenges of the children in the rural area to obtain true information from the Internet were identified and analyzed. The solution to their problems was translated into a proposed system, which consists of many features: multilingual support, educative and assistive mediums, cross-platform user interface, web content filtering, DMOZ database and recommendation technique. Such system is needed to prevent the occurrence of digital divide and Internet hazard since it is projected to provide early Internet education to the children. Future work directions include the implementation of the system and performing a system usability testing.
